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(57) Abstract: High -molecular compounds comprising repeating 
units represented by the general formula (1) or (2) and having 
number-average molecular weights of 10^ to 10^ in terms of 
polystyrene: (1) [wherein Ar^ and Ar^ are each independently a 
trivalent aromatic hydrocarbon group or a trivalent heterocyclic 
group; and and are each independently O, S, C(=0), S(=0), 
SO2, C(Ri)(R2), Si(R3)(R4), N(R5), B(R6), P(R^), or P(=0)(R«), 
with the provisos that X^ and X^ must not be the same and that 
X^ and Ar^ are bonded respectively to the adjacent carbon atoms 
constituting the aromatic ring of Ar\ and X^ and Ar^ are bonded 
respectively to the adjacent carbon atoms constituting the aromatic 
ring of Ar^] (2) [wherein Ar^ and Ar^ are each independently a 
trivalent aromatic hydrocarbon group or a trivalent heterocyclic 
group; and X^ and X"^ are each independently N, B, P, C(R^), or Si(Ri°), with the provisos that X^ and X"^ must not be the same and 
that X^ and Ar^ are bonded respectively to the adjacent carbon atoms constituting the aromatic ring of Ar^, and X''" and Ar^ are 
bonded respectively to the adjacent carbon atoms constituting the aromatic ring of Ar^]. 
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44 




PC10H21 




OC10H21 



C10H21O 




pCioHai 



C10H21O 



pCioHai 



PC10H21 



C10H21O 




PC10H21 



C10H21O 



C10H21O 



pCsHiy 



C8H17O 




CsHiyO 



CaHiy 
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^totco 0^o + p^iTa5§o 

±fB^ (15) T^$n^^DMbm{4©:S:#:MibT«. i^-^T(^^ 1 3 3- 

1 4 0 (DmMvmm^&^fBn^o 




(15) 



N 



o 




R B 



N' 




N 



/ R R 




R R 



R R 



R 



R 



R R 



134 
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5 ±13^1 3 3~ 1 4 0 (C:feViTR«, ttitH^ 1 ~ 1 3 2 OD^tli |WI D^^Tfe 

:^^n^o Miif^{\L-^m(r^mwk^(Dmm^-^'^^'!bft^\z\-i.. i-^^^^ixz^m^-^ 
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5 tl^o 

_htB (9) - (1 5) •V^-^tl^mVMV^&(Df^X}t. ±tB^ (1 5) 
^n^^DMb^fii^W^bV^o 4'T%)TIB^ (15-2) X^-^tl^mOMly 



10 




(15-2) 



T;wi/:t4^>'S, T;w^5^::t«. yjv^jvr^/^. tu-;1/*, t 

u— ;v:^^>'S, TU-;v5^:ts. rv-jvr^jm. rv-jvyjv^jvm. r 

15 y-^jim. yzyjv:t^iy&. t$fs> -i'^>b«. smv-uji/S. gm>^u;v 

20 (5) - (1 5) IZ^n^yjl^^JlM. yjVn^zym. y)V^)V^'t&. 

y^)~-)vm. TU-;^:t4^v»^ tu-;w5=-:^». y^)—)vy)V^)vm. ru- 
;i/T;i/rm^>'X, y^)—)Vy)V^)V^-t^. yv-)\^yjv^-)]^m. tu-;^t 

25 #:M«tirlB (2 9) ~ (3 3) \zM^(D^^mm^^l^X\^^Xh^^mmM<D^ 
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R R R R 

I I I I 

-O- -S— -N— -B— -Si— -C- 

I I 
R R 



o 
II 

c- 


O 0 

II II 

-c-o- -o-c 


o 
II 

- -N-C- 
1 

R 


o 


0 

II 


O O 


II 

II 

o 


- -Arf::H- - 


II II 
II II 


II 

o 


O O 



15 

^^^c bfc t^<Dmytwm^m^m&TT^'^mmm ^ ox. ^^r^&xum 

<. m^^t. mm—mm^^^^vxrv-jm^rc\tmmm&tm^vx\^^^ 
20 mMf)m^^ti^o M^i^mizit. 9-4547 s-^d^^O'fb 1 0 f^tB«o 

^^c, :^mm(Dm^^<h^mt^i^izTm^ (1 a). (2 a)> (3 a). (3 b). 
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(4 a) ^rc}t (4b) T^^nSSit^iS^^f bTV:»TfeJ;V^c 



(la) 



Ar\ Ar^ X' ^^ZSX' itB-hlUDo Z YJ^^JV 

emr^y^^ mm->V)vm. im(Dmmmm. TU-;vT;i/^n;i/ 



-Ar 



-Ar" 



(2a) 



AtK At\ X^ X^cfecktXZ^ «_hfB<h|W|Dc 



■Ar' 



Ar^- 

1= 



(3a) 



>12 



xCf. Ar^ At\ R^K x^ ^^zsz^ Ji't±mtmu. 



-Ar' 



R^^-C 
I 



Ar^- 

J. 



R 



12 



(3b) 



^fp. AtK AtK R^K R^^:fy^ZSX^ «±ta<h|S|Do «7Ki^M^. 

;PT;v^;i/^:t». ff^y^ys, «m->u;i'S. iffioil^^s^ tu-;I/T 
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R^\ R^\ :^^ZSZ^'^ 



m^'\i^^-r^ih^mu. mm-^^^^t\z^v. y6m^^mm.m\z^-:^^t^ 

^'r^Chf)m<bnXl^^^o (synthetic Metals 119(2001)537) 

^^mmi±mm(Dmmhmm mmMc^. ^mnm^m. ^^:^th. 1990^) 
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r^^j^3#Bi-^ (1999 ^) 3~i 6M^ram©>^^^fflii^;it 



wo 2004/039859 
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15 



mz. :$imM(Dm^'?^^m(Dmm-^m\z^^^xm,m'r^o 

:^mm^. ^ (1). (3). (4) :^^ZS (2 0-0) X^-^tl^mMVmihL^^ 

t^m^'?i\:^m^> ^n^etrfm^ (ig-d. (17-1 ). (is-d ^ 
(2 0) x^-^n^it^m^mno^—^thxm'^A^'r^^tizj^vmm 



10 -r^^hij^x^^. 



-Ar^- 



(1) 



-X" 



-Ar' 



■Ai^- 



R"-C 



(3) 



-X" 



>12 



20 




(4) 
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(20-0) 



-Ar' 



(16-1) 



Ar^ Ai^ 



I 

R 



(17-1) 



12 



5^:4^. Ar^ Ar\ X^ Y' ^^ZSY' \t±tEtmUMm^i. 




y2 (18-1) 



R^\ Rl^ Ri\ R^K R'\ R^\ R^\ X^ Y' 
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r14 p,15 p16 r17 




(20) 



R'\ Y' 43J;OT== «±fB<^i|Wia« 
^ (2)> (2 3). (2 4) (2 5) T^^n^liMb^fi ^WT^iS^^ 

^fi^m^^. ^n-€nTfH^ (2-1), (23-1), (24-1) ^^s^rs (25 
10 -1) •v^-^n^^h^m^mn(D-^hvxm^M^-r^^iiizj;:r)^^^^z. 



15 



20 



-Ar" 



(2) 



r47 r48 




(23) 



ri^)v^. rzy}V:t^i/m. t^hs. -fsHS. -r^>^s. 
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5 — ^;^«i#©^5g^»^^t" 



p53 p|54 p^SS p56 




3. R^^. R^^. R^^, ^^nR^ ' \t'tn'enm.-M.\z7mm,^. ap^ 




20 ^4". R''.R«°>R'^,R'2^R^' ^J;tXR6 ^ ^^tl^^n^iL 

\z.7\^mw,^. /\ny>M^. t;1/^;I/S> T;I/^;^::t^~>s^ T;^^;I/5^^s^ 
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-f^i^s. -i^ym^s mmr^/m. sm>-u;v», mm 

zyV)V:t^y&. mmyvjv9-^M. m^yvjvr^/m. imommnm. r 



Y3. 



■Ar'' 



(2-1) 



^ffJ. Ar^ Ar\ :fecfctXX^ fd:, ±taa:|sfDo ^^XSY'' 




(23-1) 



^tfl. 3 ^ R45^ R46^ R47^ R48^ r49^ RSOcfej^tJCRS 1 f^JltB <h 

5^^X5^^x>^Ap^5^;^*. ^/a 




(24-1) 



^Cffj. X^ ^ ^ R^ 2 ^ RS 3 ^ R5 4 ^ R5 5 ^ 6 ^ R5 7 :^^Z^^5 
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20 




(25-1) 



15 3^B0J(^±WH^ (1) > (3) . (4) ^^ZS (2 0-0) T^^n^^Mb 

miiL^m-r^M^i^^t^mu. tibs^ (16-2) . (17-2) . (17-3 

). (18-2) > (18-3). (2 0 - 2) (2 0 - 3) T^^n^ 

v<mmx^^o 




(16-2) 



25 ;i/4^;i/^:ts, «^T^y«. «m^>u;vs> i«©itm3g»> rv-)vr)V^ 
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-Ar' 



■Ar" 



(17-2) 



12 



ArK Ar\ X\ :iS^ZSZ' U±$^tmCM^^ 



■Ar' 



R^^-C 



I 



Ar^- 



(17-3) 



12 



^pf. At\ AtK X^ «J:t3<h|WICl:5^§^t-o 

-ym. rv-jvyjv^j\y^:tm. mmr^/M. «m>'U;i/S. 




y2 (18-2) 



15 



jl^ff^ R'\ R'\ R'\ R^\ R'\ X\ Y^ 
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^4'> R^^ R^^ R^^ r^«> x^ y' 



P,14 p,15 r16 p17 




(20-2) 



5 ^ffJ. R^^ R^^ R^^ R^^ R^\ R^\ ^i:JSZ^ f^±IBi:|W[D 



r14 r15 r16 r17 




(20-3) 



R^^ R^\ Rl^ R^\ R1\ R^\ Y^ *5<j;tKZ2 ^*±tB<h|WIU 

10 ^Pi^^Sfc 

:^^0JO±fB^ (2) , (2 3) . (2 4) (2 5) T^^tl^^Mb 

'^mi-mt^-^^^\\L'^m\^. TIB^ (2-2) . (2 3-2) . (2 3-3) 
, (2 4-2), (2 4-3), (2 5-2) cfeJ:tJC (2 5-3) T^^n^'ft; 

15 <MM-r^^o 



-Ar 



(2-2) 



u-;i/T;i/^;i/5^:ts, smr^/s, Kmvu;i/», ru- 
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p46 p,47 r48 r49 




(23-2) 



3 . R^^ R^\ R^ 1 > *5d;tKZ 

5 ^ ft±fHi:|HfDSt5fe&S-ro 



F,46 r47 p,48 p,49 




(23-3) 



3 , R^^ R^\ R*^ R^^ ^ *3j:rXY3 

10 TU— TU-;u:t4^>^». ru-;v5^:r». tu-;vt;v^ 




(24-2) 



^4^, X^ ^ . R^ 2 ^ R^ 3 . R^ 4 ^ R^ 5 , R^ ^ , R^ ^ , R^ « 43 

^zSY^ \t±mtmcM^^m'r. 7jcmi^^> t;i/^;i/S. r)v^)v^ 



wo 2004/039859 PCT/JP2003/012697 
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(24-3) 



5 cttXY^ i,t±$^tmcM^^^'ro z« T^mMi^. T)\^^jvm. 7)v^)V'^ 

T^ys. em->u;v*. ift^i^i^^a. ru— ;^T;^^r-;^a^fc«TU- 
10 




(25-2) 



R5 « , R« ° . R« 1 . R^ 2 R6 3 4 :^^xSY^ «±fBi:l^ 




(25-3) 



^if^ R^V R^°. R«^. R«2^ R«3, R6^ ^^XSY"" }1±MLn 
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±t35^ (1) ^fcJS (2-0) -C^^-^n^it^mo^-h. ^^±. :feJ;lXWtg 

OMe OEt 
OMe OEt 

7. ;!/3^:x A ^ t UT TiB^T^^ -^n^mtim^ ^ o 

-CHgPO (OR') 2 

(R' u.r}V^)vms TU-;p»^fe«TU-;i'T;P4^;v»&^ro) 
±fB (16-1), (17-1) ^rc\t (18-1) ^^$n^{b^i|t;®5-fe. 
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63 



PCT/JP2003/012697 



5}Nt:7mxX-T-;i/<hSJ^;^^i±§;^?£-^ J. org. Chem. . 7508(1995) Izt^mo:^^ 



Br- 



1) Metallation 
-Ar' Ar"* Br 2) B(OR)3 (RO)2B- 



-Ar' 



-AT 



-B(OR)j 



Br- 



-Ar' 



Ar 



(RO)2B-B(OR)2 

■Br B&r" (RO)2B Ar' Ar^" 

► 

X" 



-B(OR)j 



10 ±tB (2-1). (23-1) ^TcU (2 4-1) T^^tl^fb'&tffCOViTfe 
DH;I/T5^\ U5^'^A-2, 2, 6, 6 -5^h^;>^5^;i/H^U>?H. U^^-^A 



25 



(ROsB— Ar'- 



Ar^ — B(OR)2 (HOaB — Ar' Ar^— B(OH)j 

H"^ or OH" I 



X'- 



-X^ 



wo 2004/039859 



PCT/JP2003/012697 



64 



(ROaB— At' 



Ar — B(0R)2 



ROOM 



HO — Ar' 



or 



Ar2_OH RSO^, RO2SO — Ar^ Ai^— OSOgR 

Base I 



{HO)2B — Ar^ Ai^— B(OH) 



X2 



X^- 



-X^ 



X >miS7jc#f75; f © T u — ;i/X >^M7jc#f. ^ > ;i//jNX a ^ n 



Br — Ar 
X 



,1 



,1 



Ai^ — Br 1) Metallation qhC — Ar^ Ar^— CHO 

2) HCONMea 



-X^ 



25 ^^;WbM^tbTJt> ±lB^i^Co 

^y;\u^^ yih ^ ^ji^^cdM^^ ±$^(D^jv^ )vm(Di\i^m iyrcmz.;\ 
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OHC — At' 



Ar^— CHO r 
Reduction HO 



Br — Ar^ Ai^— Br 



1) Metallation 

2) (HCHO)n 



Ar^ V / Ar' 

OH Halogenation y 



Ar'' 
X'' 



-Ar' 



Y SRa 




Ro"'S 
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-Ar' 



-Ai^- 



Y P(OR)3 {RO)24 



-Ar' 



X^- 



-Ar^- 



P(OR)j 



Br — Ar^- 



CH2=CH2j 

■Ar^ — Br Pd cat. 

Base 



X^- 



■Ar' 



-Ar^- 



X^ 



±m^ (16-2) -r^^-^n^it^mitm^it. Mjts-r^ (i e - 1 ) -r^^ 

T^^o -Kii&X^-A^OTfc^t-o mM\zVX. (2-2). (17-2). (17 
-3), (18-2). (18-3)> (2 0-2), (2 0-3). (2 3-2), (2 3 
-3), (2 4-2). (2 4-3). (2 5-2). (2 5-3) T^^n^'fli-a-i^fe 
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Ar— ^ — Ar^- 



-Ar^ — Br 



Ar— s 
Pd cat., 
. Base 



Ar- 



-Ar^ 



Ar — Br pd cat., 
Base 



1) n-BuLi, 

2) RaRbRcSiCI 



RaRbN— Ar'- 



H— Ar 



-Ar^ — Br 



Ra— Ar^- 



1) n-BuLi 

2) H20 



Br — Ar 



Ra-MgBr 

Pd cat, 
Base 



RaOH, , 
Ar^ — Br Pd cat, RaO— Ar- 
Base 



Ar^ — Br 



(16-1) 



Ar^ — Br 
•X^ RaRbN— Ar 



HNRaRb, 
Pd2(dba)3, 
P(t-Bu)3, 
t-BuONa y 



1) n-BuLi 

2) RaS-SRa 

RaS— Ar^— 



Ar^ — Br 

X^ 



Ar^ — Br 
X^ 



Ar^ — Br 



^®{t&©#M{$^ffiV:^T. mX\mW^^- 2 0 2 3 5 5 -^^i^}CfBm©?^?*lc: 
5 J;DMitU#^o 

tfchcDWi t t i gMJi&fCj;SM^. [23 T;i/^^t:HSa:3iNX:^ni^A4i»a:^ 
-m^^Wl.^mo^^ \ t t i gSJ^;;tcJ;^«^. [3] t:r:;i/*^^r§{[^^%<hA 

10 >JM^<h^WT§fb-m^©He c kSJ^:;f::cJ;§fi'&. [5] T;i/5'^ti F»^^1^^ 
{b^#><hr;i/^;i/4^X4^^— hS^W^^{t:^#;<h®Ho r ne r-Wad sw 
or t h-Emmo n s^fC<±:^a^ [6] T )]/'f\iY^t.r )}/^)]^i^7.i!^^^— 
hSt^#T^{b^4^®Ho r n e r -Wa d s wo r t h-Emmo n s?StC 
ck^a^. C7] An^>>fli^5^;i/S^2^il^^±#T^>fb^#f©J^^^ 

^r^{b^#J<^:®Kn oevenage 1 ^^m^^^M:^ Cl 0] TJ^T^^t FS 
(hTir h:=i h U;i/St^^T^Yb^'tf®Kn oevenage 1 ^jS^cizSa-^ 

20 \z.^^m^ts.E(o-j3mim^^n^o 

±tB Cl] ~ Cl 1] ©a-^t-^I^V^TOTJCSCT^t-o 
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one Ar CHO + PhgP^HaC— Ar' CHaP+Phg X" 

Base (_ . 

► — h— Ar == Ar'- 

5 

C2] 



Base / \ 
OHC Ar CHaP'^Pha X" ► ""T"'"^'' J 



10 C3] 



. Base / . 

-Ar + Br — Ar' Br ► TAr = Ar'- 

Pd Cat. \ 



C4] 

15 



Base 

Br Ar == 



Pd Cat. 



C5] 

OHC Ar CHO + (RO)2(0)PH2C — Ar" CH2P(0)(OR)2 

Base /_ . . , ^ 

^ — r"Ar ■ Ar" ■■ — 

20 ^ 

C63 

OHC Ar CH2P(0)(OR)2 ^ ^ 
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C7] 



5 

C8] 



10 C9] 



CN 

Base 



OHC Ar CHO + NCCHa — Ar" CHgCN *- — f-Ar =i — Ar" ' j 



CN 



CI 0] 

15 



CN 



Base / \ 
OHC Ar CHgCN ^ 1 j 



CI 1] 

TiCla-Zn 



OHC Ar CHO 

20 



Cl 2] Su z uk itiv'Z^^yy^W.mz.^Xin.-^'r^-^'m.. Cl S] or i gn 
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±.13 CI 2] ~ CI 63 ^T<Z)«^?£lC^V^T, iy.Tl;i5^T^-rc. 



CI 2] 



PdCat. 

Br Ar Br + (RO)2B — Ar' B{OR)2 *^ 

Base 

R=H, alkyl 



CI 3D 



Ni Cat. / X 
Br Ar MgBr ► — ^ — ^^J~ 



CI 43 



Ni(0). 

Br Ar Br — — *^ 



CI 5] 



en 



Y FecB, mmt^m 

Y=S,NH 



CI 6] 
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z:n<E>(D-o-^. W i t t i eKmiz^^m^. Ue c -kR!t\Zj;:^m^. H 
orner— Wadswor t h — Emmo n s ^^CJ;^Ma■^ Kn o e v e n 
5 a g e I KmzJ;:^m^. ^J^ZSS u z uii i y^V y'^Rlt^iz^rtm^'T^ 
Gr i gn a r d^^S^CcfcOa-^T^^^^, Ni (0) MmiZ^Kim^'r 

Km\z^^m^'r^:^m. Cr ignardSJc;;f;iJ;D«'a-r^>^^> Ni (0) 

10 bV^o 

UT^7>^3 >X (O r g an i c R e a c t i o n s )", Hi 4#, 
2 7 0-4 9 OH, i^3>y-rU— T>F it>X(John Wiley«& 
15 Sons, Inc.), 1 9 6 5^, U TiJ7>-3 >X (O r g a n 

ic R e a c t i o n s)", S2 7#, 3 4 5 - 3 9 OS, 5^3 >y-f U— T 
it>X(John Wiley&Sons, Inc.), 1 9 8 2^. 
JS:=-y^ zy>±iy^ (Organic Syntheses)", 31/^7^^^^ 
H6# (Co 1 1 e c t i V e Volume V I ). 4 0 7 - 4 1 IM, 5^3 
20 >y-rU— T>H lJ->X(John Wiley&Sons, Inc.), 1 
9 8 8¥> Ui£=L— (Chem. Rev.), H95#. 2457H(1 

9 9 5m> i^^—i^JV :t)V:ffy^^^)^y^ h ( J . O r g 

anoraet. Chem.),^576#, 147K(1999^), z^^—^)V :t 
y'^^y^^tlJl ^r^xhU— (J.Prakt.Chem.), ^336#, 
25 2 4 7M (1 9 9 4^P), -Ti^D^I/^^a.^— ^^XhU— Vi/p^l/c^o.^ 
— i^>:^z^^A(.Ma kromo 1. Chem., Mac romo l.Symp.), 
mi 2#, 2 2 9M (19 8 im tJ:^izmm<D^jk^(D:^m^m^^^^ttl^-V^ 

-So 
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izmcxm^-rmt^i^^ mr)v:fy^j^r^\tmm^-^. R)t^\zm^^^mm\z-t^\z 

mmT^-h(Df)m^i'^\ rMv^rc\tmm^m^T^y^mt.vx\t. K)t-m 
^yjv:J>^&mfji^(Dyfm-^mmmrfxm:Wvts:i)^^n)^ < d trjv:^ u ^fc 
\tmm(Dmm^mn^^f)\ mizr)v:^v^r^\t.mm(DmmizKmm^^'D< d 

■^^mom^^^t^m^m^^ led ommm tvxm i^^^m^. ^<Dmm 

■:^mxmmvrc(Dt>\zm^-r^^h-^w^v<. ^fe^^^^. nticmm. ^n-r 

h^^^y^—iz^^ mHmom^tmm^'r^ t w ^ l » 
^mm(D-m^i^it^^(Dmm.:^mizi^\,^x. ^n^tKDmmmt. —mu-^vx 

^V)M,m^\z. ^m^mz-ol^^xm^^t. Wl t t i g^liS. Homer 

Knoevenge 1 Rmrj:a(Dm^\t. mm^(D'^mm\zMvxmm}^ 
mzmM-^ntiirr^-^^. m^«\ :^U'^a- t -:/h^>-F^ -^hu-^A-t-^^ 

5^^~4 oBt^Ta&^/5^\ -f-^izm^ijm^^^mmx^mtj^K. ^tc^ft- 
< ta^^cDx. mo. 0 1 w t %~^0-r^«;^^gs©^ffl-rM:ji^ 
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Tn^^J;<> jl^tS, 0. 1 w t %~2 Ow t %(DtgHT25§o H e c kSJ^K© 

5 1 mm-^^ e> 1 0 0 mmnm-i^^^o 

nm(DM&f)wm\zm^^^n^omm(Dm}^7&<^x^uv.mm-^'i^x^^\^\ 
Kmmmu i ^r^i/^^ e. 2 o o mmnmx^&^o 

15 G r i g n a r dSjSiCcD^^'&t^. ■x-h'^t:Hn:7^>. >^X^;i/X— 5^;K 

TGr i gn a r dUMmmhv. ^ntmzmMiyr:i^mi^mmt^U'^v. 

m^-^'f^fSit^BRm'^'ii^Z^mi^m^-^n^o or i g n a r dK^«^«#:J^ 
±IH5C (18) X^-^n^ih^mo-o-^. TIBsC (18-1) T^^tl^fb^ 

mrrm^ (19) T^^n^^fb-a-tf^m^^^^T. sjJS;$-&'§>ii<hf;ij;DM3t 

25 ir^^hifix^^o 



Rl4 p15 Rie f,17 




(18-1) 
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(19) 



-hlB (18-1) <D^mizm^^Bn^mthX\'^. Lewism> Brons 

t e dm©v^TnTt>j;<, mm. M^mm. yyihymm. mm. mm. mm. 
mm. y°u}£^>m. >^:^^m. ^M.mm. yyih-^^m. mtr)\y^:=^^A. 
mitxx (IV). m^hm (II), mmih^^ >^rc}t:in^(Dm-^m7^mi^^n^o 

K}it:^izm^^^n^mmtvx\t. ^>^>. ^^^>. ^-zt^y. ^^^y. 

15 DDy'^i$7>. y*'^n^:/iS^>. ^np^>^>. y^u^^y^y. ^uu^^-^y. 
^u^^^^y. if uuy ^ u^^-^y . ^u^y^vi^^-^yts.E(Of\xi^y 
'ffe:taSJM{t;7K^. ^nn^>if>. >^i^pn^>if>, h Ui^Dn^^if^^j:^ 
®AD^'>'fli^iafn^>fb7Km, p^^y-;K XiS'y-;K ynAV-;K -fv:/ 

20 m. y''u\i^ymii.E(Dfi)^i^ym^. >^^5^;i'X— 5^;k -:^x^;vx— 

^i^->fj:^©x-5^;i/m. %mm. yvw^-y^mm^ mm. mmf^E(o^m 
mmt. mx\ti^xifjLy^\^tzmz'mmmmx^Wy\^. mm.-^m.^^^fs. 
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75 




(20) 



O 



Li ih^mtvxu. ^^;vu 5=-'^7A^ x9^;i'U -fa \d.}V^) ^^h.. 

R^sizm^^n^mmtvx^t. ^':/^>. ^^^>. 
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5 Sfe. ifmmU. ±b3^ (2 0) l^^-^tl^ih^%(D^%. (2 2) T 



10 
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:J-hUA. ymih:^^^!^. ^MV^^J^. mm^hV^A. ^mti^J^J^t^E 

An^MbijtbTt*. :^b^5^;K B^ih^^JW mhx.^)V. 

^ihx.^)V. 3ry^hx.^jv. mh'fu}£)V. :*<b:7°Dtf;K B^it^u\d:)W ±t 

3^ihy^9-)V. m^t^^zyjv. *ib-\4^e/;v> i^Yb:^^ 

mtr^))v. mtrvjv. mit,^>z^jw ^ 
10 it^>z:^ji. mit^yi^jv. *'fb^>i^;K i^'fbhu;K ^ithVJV. s^ith 

Kjtsizm^^^n^mm^vxu. ^>^>. ^':/^>. :t^^y. 

N, N, N'. N' -5=-b^P^5^;i/X^l/>>?Ta>. tf U>^>75:^OT5 
20 N. N->^^5^;I/7}n;VAT^ h\ N, N->^^5^;UTi2: hr^ h\ N, N 

->?x^;i/T-fehT5 b\ n-p<5^;v^;1/z|nU >:t4^v'b\ n-^5^;1/- 2 - tf 

±bB^ (2-1), (16-1 )> (17-1), (18-1). (23-1) ^fzlt 

(2 4-1) T^^n^ib^tffi, Y'~Y^ m(Dmmmt^ m^sjsfcj:^. is • 
30 :^mm(Dm^i^^t^m-±m^mi^m<DmtL'Xhm^^^^h-fy^x^. ^mh 
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"f-mmm^^hx^ d ^ m^'r-LEDmm'^m^mmmtvx^mizm^^^ 

mi-immmmhvxhm^^^:itf)^x^^. 
mz. :^mm(Dm^^'LEBiz^\,^xmm~t^o 

mmm\t. mytm. lEimmm. m'^mmm^oi^^'rtix^^xh^i^^if}^ m 
mmf)mytmx^^^ h^w^ v\^\ 

^m^^^vo fj:^. mi^tmmtiE^immm^mmvxmmm^mhm-^<o 
iE^mm.m. m^^mmm^-t. ^ti-^nmiL\z2m^±.m\^^x^^\^o 
mmmtm^mx-^^m-^. ^mmxh^m^mti^'^^\z-mimw^n. «^ 
mmiPc-^rc\t.mmim^^fxjx\^x-h^\^-^o ^z.x\ mm^Ptt-u. m^^j: 

^mm (Dm'y^^i\^^m t.mmmm t-u-^-r^m^iz ^ou^m^mz 

MVX. IE?Llm3t^-?*4cQ?M'a-f'J-a-«lw t %~8 Ow t ff^b<«5 

w t %~6 0 w t %x^^o :^^m(o^6^^mt.m^mmm^u-^t^m^ 
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\z}t.. ^(Dm-^<^^±mzMhxm^mmm(Du^m-^\t i w t %~ s o w t % 
$f ttsw t %~6 ow t $e>^^^ 2^^0J®^ft^^{b'& 

Iwt %~8 Owt lf^b<^S 5wt %~6 Owt %Tc5§o 

§:^'&{Ctl^(DS'&tl^#:J^^bT^5fe|?r^®^S'g-fiJ'g-« 1 w t %~ 5 0 w t % 
^^b<}* 5wt %~4 Owt %TafeD^ iE?Llii^^^;^i:m^fim*rfi- 
^S^nScD-g-rhTl w t %~5 Ow t $f J15 w t %~4 Owt 

*B0J©J«^>^'fb^t?®^#««9 9wt %~2 Owt %'C$>^o 

mcDAEjimmum. m^mmmm^^zsmy6untvx\i. wo 99/1369 

2. wo 9 9/48160. GB2340304A. WOO 0/53656. W 
001/19834. WOO 0/55927. GB2348316. WOO 0/ 

15 4 6 3 2 1. WO 00/06665. WO 99/54943. WO 9 9/5 4 3 
85. US5777070. WO 98/06773. WO 97/05184. W 
000/35987. WO 00/53655. WO 01/34722. WO 9 9 
/ 2 4 5 2 6 . WO 00/22027. WO 00/22026. WO 9 8/27 
136. US573636. WO 98/2 1 262. US5741921. WO 

20 97/09394. WO 96/29356. WO 96/10617. EP070 
7 0 2 0. WO 95/07955. 2001-181618. 2 0 

01-123156. #r?fl¥ 2001-3045. 2000-35196 
7 . 2000-303066. 2000-299189. 2 

000-252065. #M¥2 000-136379. Wm^2 0 0 0 - 1 0 

25 4 0 5 7. 2000-80167. 10-324870. #M¥ 1 

0-114891. 9-111233. WM^ 9-4 54 7 8 

s#:^cfcix*M^#:. ^uTU-i^>tfz:ix>. ^(Dmm^^^n^m^i^. ^ 
30 i&^^^h^m(Dmm^umtvx\-±. t^^^i^^i^/M^f*. r/h^ir 
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>%i.<u^ commit. ^^)u>hv<it^(Dmmi^. ^v^^>^. ^t^>5^ 
M,i^m\zu. mx\-£mmm 57-5i78i-^, IW159-194393 -^^^ 

M^t^ 1 nm^^S) 1 MmTafeD> 0^b<^12 nm~5 0 0 nmT^bD. $e>^;i 
$f^L-<^^ 5 nm'-2 0 0 nmT^5-5o 

n— "fAvy'^—VM.. x:7V-n-h?i. X^U->TO?*> v'l/ 

25 TOJ^/^WSbV^o 

>^'4mwizm-f^^mm<Dm^i^^h^m<Dm-^u. mm^m^rcu^ 

30 ^^©^M»fC^ifbT2 Owt %~1 0 Ow t $f *b<Ji4 Ow t %~ 
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1 0 Owt %T^§c 

^^bTlwt%~99. 9wt $fSb<«6 Owt %~9 9. 5wt% 

TabD. ^e>JC$fSb< 8 Ow t %~9 9. Owt%T^^o 

ffi;^>^D^E&lhf '5fe8e)(C5^^;&^'2 5t:fC*5V^Tl~2 OmP a • s (D|£fflTa&^ 

15 ir;i/V;v:/Tir7^- h#©xx^;n^^SW!l^$n-5c 

l^^tfci«^nPL ED. <h©rHlt^. jEJLlimB^igttfcS^^ L ED. 

^ji ^mmtm^n e D^i^^^^^f e. n§ » 
20 M^tf. :ir#:e5(:i«. OT©a) ~d) (Dmittim^-^n^ o 

a) l#S/^3feJl/|^« 

c) mm/^^m/m=f^mmmxmm 
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It^omMi^. ^TcU^V (2, 5 -5^X-l/>lfnl/» 'bb<J«©^##: 

5 miEfmmumiiyX. wmme 3-7025 7^^^. me 3 

- 1 7 5 8 6 o^^#. wm^2-i 3535 9-^^#. 1^2-1 3 5 3 6 1^ 

1^2-20998 8^^^. lHf3-37992 -^^fg. 1^3-15218 

20 bV^o 

25 b<«^®M##:^ #U (2, 5 -^x:ni/>H:il/» b < 

^^^JU-h. -^VX^Uy. ^vmt}£:=^JW -^Vi^yy. T^^Jzyu^D->m 

30 -)6^S;^?9^:t>M-&*fe^^^>?:^;i/a'&j;ij;>DT#e>n§o 
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83 

:^Viy^>%V<}'t^(Dmmi^tVX\t. U}z=L- (Chem. R 

ev.)^89#. 1359H(1989#). ^mWWGB 2 3 0 0 1 9 6-^^ 

10 'i>y~~h(Du^mm^^^(D^m\z^^yjm-^mm'^n^o ^fe, m^i^iE^im 
munx]i-±. mm^^^(D^miz^^:^mm^-^n^o 

mmf}^ e. ommizm^^^mmii vxu. jE^immMn^mm-^'i^^hox^^n 
umizmm\-±:^^\ mmmtvx. ^uu-^ji^a. w;t)^=^v>. -j^uujl^ 

^m^^^ztf)^x^^c 
iE^mmm(Dmmthx\-±. m^^^^mizj^-^xmrnimmr^K). mmmj^t 

^t), $jf^L<J^2 nm~5 0 0 nmT^O, $ ^ Jc^* b < « 5 nm~ 2 0 0 

30 bT«^^a)fe0;O^^^fflT#. :r^'y-::^ri/— T>h^4^/>^^i$7> 
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84 

^u<}t^0mmi^. >^yx.y^y>mmi$^. *;^«8-t:Hp^->^y u>fe 

M^i^miZU. #MBS6 3-7 0 2 5 7^^#. |W|63-17586 0-#^fg. 
2-135359 -^^fg. IWI2-135361 ^^fg. IWI2-20998 
8-^^5p5, |WI3 - 3 7 9 9 2^^jkm. IW13-15218 4 -^^^(^^fBrn^nTVi 
10 ^h(D^'^^M^'^tl^o 

<u^(DmmW: •^^)y)V:tvyhv<\t.^(DmMmm'^\^<. 2- (4-t' 

15 y3L-^))V) - 5- (4- t -y5^;i/:7ai-;w -1, 3, a-^^^-jtv— 
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^^U<«2 nm~5 0 0 nm-rcbD> $ e> b < 5 nm~ 2 0 0 

2^f^BJ(C:feV^T. «ffif?^A]l (tt^aAS. iEaSEAjl) ^^tt;*^c:i«^^L E 

^wm\zMx. OT©e) ~p) ©«?ty0^^^tf ^n^o 

e) ^mm/mM^^T^m/^^m/mm 

f) l^ffi/^3fell/«#?^AjB/'l^® 

g) "mm/nm^xm/^^m/nm^Tsm/mm 

h) l^®/«?Rf?iAIB/'iE?LM3^jl/^3feS/l^ffi 

j ) I^S/«?taAS/iE?Lfii^lS/%^li/m#aAil/l^ffi 

k) '^m/mm^>M/^%m/m.'^m'mm/'mm 
1 ) l^ffi/^^ji/«^liij^ji/S#aA)i/l^s 
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t(Dm\zmn^ mmumtiE?im^m iz^^ti^iEKmmm tco^ mom 

U— ^«?^^/h^<-r'g)feJ6fc^^, 10- = S/cmm_hl 0^ S / c mOT)J>^^<J: D 
MW&Xm<DmmtVX}-t. M^J^lnm~l OOnm-eabD. 2nni~5 0 
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fj:^(Dmn'\i^^^. ^my^Vi-yr^y my^xM/y:::.yn.E). -^—i^yu 

mm2 nmu~f<Dmmm^mnrz:M^nBD. mm\zmmhxmm2 nmwr 

Mm^izit. m^it. fiAToq) ~ab) (Drnm^^m^f^ti^o 
q) mmxmm2nm^T(Dmmm/'mytmxmm 

s ) mmymm 2 nmsrf(Dmmmy'mytmxmm 2 nmi^T(Dmmmxmm 
t) mmymm2 nm&.T (DmmmyiE^mmmym^mxmm 

v) mmxmm2 nm^-f(Dm,mmyiE7immmymy6mymm2 nmi^Tom 
mmxmm 

w) mmxmm2 nm}^T(D^mymytmym'?mmmymm 

y ) mmymm 2 n mii^TOl&iibjl/%3teJS/'«^M3iljl/Mff 2 n mUT(Dm 

a a) mmyiE^immmxmytmxm'^$mmymm2nm&.y(Dmmmxmm 
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T$.§-r>>^'j7A • XX- :^4^-y-'f H (iTo)> >5^'^A • Mi^ • :t^+f--r H 

^^/J>^\ m^\tl Onmif^^l 0 iimX^X>. Iff Sb< ft 2 0 nm~ 1 /im-Z?a5 
$e>iC|g^^b<J.i 5 0 nm~5 0 0 nrnTafe^o 

^UU^7A. x'i^:^^>'»:7Ax ;^;;^i/'^A^ xhuy^^i^, n^)^j^. r)V^:=^ 
^A. x:^j>'e?'^A. n^-j^j^. mm. -r^hU'^A. -r>5^i^A^ •kU'^A^ 

20 IJ-VU'^'A, rL-Dt!»>A. 5^;Hf'^A. -/t-;!/!!* ^i^A;^ £©^S. ^^XS^ 

=:-^A^^fj:af)m^f^n^o mm^2m&.±(Dmmmmtvx%^\^^. 

mXltl 0 nm/O^e. 1 0 fimX^K). ^^L-<fi2 0 nm~l fimX$>^, ^ 
30 (c$f^b<^S5 0 nm~5 0 0 nmTc&^o 
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m-^ytmmmxm^MmhM^^t>ii:xmm-r^-:^mti^mmizm^^ sn-So x 

m^m\z^m-^r)vzi>(Dj;:^r^i^mj^ts:'ffx^mx'rmt. mm(Dm^t^m± 
-r^zLt-fy^x^. •^^izmit/^^j^yj^motmM^m^mmzmm-r^z.hiz^ 
15 r)mmj:nx^mhrc7mf)mi^\z^^-i>^-¥^^(D^mm'r^ n tif)^mM,t 

:^mm<D^^=f'i.E'D^m^^xm'^<Dm^^%^rz.it>\z\t. m^(Dmmt.^ 
20 ■mm.fsiXi'^^ ^^\zmm.'rtiu^\^^o ^rc. /^^—>^(Dmyt^n^r:imz}-x. 

mmm'^x<Dmytm^ (Dmm\z/^^—y'^X(D^^m-fr^^7.^^mmT^:^^.^^ 
myt^(Dwmmm^mmzm<j^fi^hmmmizfmytt-r^:um. mm^rMm 
mm^-rnf)^—:J^. ^rc\^'m::ij<Dmm^/'^^—>mzm^T^:^&-^^^^o 

25 x^^^^i,zmmT^^h\z^v). wc^^yc^. m^f3:mm^^^^^x^^± 
^:!<>h^^':^(Dm^m'^f)m^n^o mz. h^hv^ ^xm^^^t-r^rz: 
^izii-i. mm t^m^th\z:^h^^^mzmmL'xm^T^ 2: 3 izmmtrnt 

30 5^:^? ^ -m^-^^'^m <h 75: § o H h h u x^^js, /\° y zy^mm % ^mx 
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—>3 ^iJ^n (GPC) tCj;03}^U 7.5^1/ >^#(^iC^i^5>^« 

S^ei^b;^ SOOml 3 ny'yT.UlZ 2, 7-Dibromo-9-fluorenone 6. 65g 
(19.91M01) ^m^. hU:7;l/:tnitM : ^7DD7i^;^A = l : 1 OD^ii'&^ii 140ml 

\zmmvr^o ^(Dmm\z^t^^m±v^)^j^ i imm^iBX. 20 ^r^m^b^^o 

A. lgfn:ftlt7jCT^fe#-bfc:^. am-:?-hU'^AT^j!^b;*^c:„ ^^0*^. 6.11g 

h;l/X> (33ml) /^^SSM^b^ 4.99g (D^t^m I ^#feo ^ 
e>fc. ^pn7iN;i/A (50ml) ;0^e>l?M^b. 1.19g(D{t:^%l S#fe„ 




'H-NMR(CDCl3, 300MHz) : 8.52(s, IH), 7. 97^7. 86 (m, 3H), 7.55~7.46(m, 2H) 
GC-MS(m/z) : 356. 354. 352 

mmm2 (ib^ti2®^^) 
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• CgHi^MgBr (DMM 

100ml 3 P:7^X3{;i^^':^->i^A 1.33g (54. 2mmol) =&rxD^ :7 I/— A H 

^-r, r)v:i>m^vrc. ^n^cTHFiomu i-y^ vi^:t^^y 2.2ml (is.enmoi) 

• Grlgnard K}B 

S^g^^bfe 300ml 2 ny^XaliZl l.OOg (p.96!«. 2.7imol) ^tD. lOmI 
(D THF IzMM'^'^rco 0X:\Z7^Mih. ifHTMMbfc CgHi^MgBr mm^M^Tco 

m^}t.-rv. jSr^T> Bmmmwvrco Kmm^nm^. 7K10111K mm^M^r^. 

i.65g (DU^mm^ntco iyVt!^)V:fy^A^n'^h^^y^-\z^r)m 
m (^^+>-> : ffmx5^;P=20 : 1) bfe<fc;i5. 1. 30g 0{l:'^#;2 ^#feo 



•H-NMRCCDClj, 300MHz) :7.66(br, IH), 7.42(dd, IH), 7. 10—7. 06 (m, 2H), 6.91 
~6. 85(m, 2H), 5.55(br, IH), 1. 90~0. 86(in, 34H) 
MS(APCI, Negative, m/z) : 583. 58K 579 



^*Bi^L;^25ml 2P:7^X3t;i 2 0. 20 g (0. 32mmol) > 4inl CO h;i/X 

>lzmMVrco ^(DmMlZp-hJVJ:^>:^JV^>m ' l7i<^P#;0.02g (O.oemmol) 

^inpi. ioo°cT 11 mmm^vTzo ^jt-m^nm^. 4n NaoH 7km> 
^m^mj^mmizmwv. mm^^^vrct:i^. o.ug(D^t^m3^nrco 



Br 
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'H-NMRCCDClj, 300MHz) :7.59(d, IH), 7.53(d, IH), 7.47(d, IH), 7.29(br, IH). 
7. 15(s, IH), 7. 13(d, IH), 1.92 (br, 4H) , 1. 28(m. 24H), 0. 93(t, 6H) 
FD-MSCm/z) : 566. .564. 562 



f!f4~ 9 

mmm 2 iz^l^^X C,n„UgBT ©f^t^ D JcTIBS 1 Izm-TG r i g n a r di 
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mmm 




GringardM^*^ 


4 












c 
0 








5 


PhtJ^Br 


6 




MgBr 




OCsH,7 




7 




MgBr 




t-Bu 7 


t-Bu 


8 


Br — ^ ^^Br 
^ ^ \ ^ 


Li 




Ph 






Ph 


9 




BrMg MgBr 




C8Hi70'^'«'''^-^\ 5 


0^ 




0CgHi7 





# 1 Gr ignard UmUMltsT^^itm-d^ e>P^bfec 

^MM8 fCO^^kTf* Grignard UM(Di^t)r) IZ. 1. Am. Chem. Soc. , 2001. 
123, 946 fCfBi^(D>^^J^ DiiMbfcL i M^^fflVife„ 
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ih-^m4: iH-NMR (SOOMHz/CDCls) : (5 7.54 (d, IH), 7.48 (d, 1H)> 7.42 (dd, IH), 
7.21 (d, IH)^ 7.10—7.05 (m, 2H), 1.91~1.76 (m,4H). 1.53~1.38 (m,2H), 1.30~1.09 

(m, 4H)> 0.90~0.81 (m, 12H) 
13C-NMR (BOOMHz/'CDC 1 s) : 5153.9, 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
5 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9, 22.7, 14.4 
MS (API-ES (negative) KCL ^JPm/ z : 517, 515, 513 (M+C) 
ih^^d: iH-NMR (BOOMHz/CDCls) : 5 7.56 (d, IH), 7.51 (dd, IH), 7.42 (d, IH), 
7.30~7.13 (m, 12H), 7.03 (dd, IH), 6.84 (br, IH) 

isC-NMR (300MHz/CDC 1 a) : 5153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 125.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 

MS (APCI (Positive)) m/z : 495, 493, 491 

-fh-a-^e: iH-NMR (BOOMHz/CDCla) : 5 7.54 (d, IH), 7.49 (d, IH), 7.42 (d, IH), 
7.16 (br, IH), 7.06~7.02 (m, 5H), 6.85 (s, IH), 6.78 (d, 4H), 3.90 (t, 4H), 1.79~ 
1.70 (m, 4H), 1.45~1.29 (m, 20H), 0.90 (t, 6H) 
15 13C-NMR (300MHz/'CDC 1 3) : 5159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 
26.4, 23.0, 14.4 

MS (APCI (Positive)) m/ z : 751, 749, 747 

ih^m7: iH-NMR (SOOMHz/CDCls) : 5 7.55 (d, IH), 7.50 (dd, IH), 7.43 (d, IH), 
20 7.32~7.27 (m,4H), 7.20 (b r, IH), 7.09~7.02 (m,5H), 6.87 (d, IH), 1.29 (s, 18H) 
13C-NMR (BOOMHz/CDC 1 3) : 5153.9, 151.2, 139.8, 139.2, 131.8, 131.5, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1, 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 
'fb-a-%8: iH-NMR (BOOMHz/CDCls) : 5 7.54~7.51 (m, 3H), 7.45 (d, IH), 7.16 
—6.77 (m, 51H) , 6.61 (brs, IH) 

25 MS (APP I -positive) m/z : 1253.3 (calcd. 1253.2) 

it^^B: iH-NMR (BOOMHz/CDCls) : 57.67 (d,2H), 7.45 (dd, IH), 7.26—7.06 

(m, 6H), 6.77 (br, IH), 6.69 (dd,2H), 4.01 (t, 4H), 1.81 (m, 4H) , 1.48—1.30 (m, 20H), 
0.89 (t, 6H) 

MS (ESI (Negative, KCI^SD)) m/z : 747, 745, 743 (M-H) 
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mmm i o 3-a o^js^) 
mmmmmrf. Kmm^\z±m'ih^m3 i.og (i.77mnioi). tfx (t::^nix- 

h) >>^7l^n> 0.945g (3.72mmol). Cl, T -IfX (z^y a:.:=.JV'^Xy ^ /) y x. 
Dir>] A°^i^'>A>^^nU H 0.078g (O.llmmol). 1,1' -HX (>?:7xn;i/3jN 
5 X:7>r /) >'xn-fe> 0. 059g (O. llnmol) *5d;D?l,4->^:r^+h> 15inl ^An> 

30 ^Psl/ty U >^b;feo ^©ft. im:^ U 1. 043g (10. 6mmol) 

^Mx. ^mmmnrf 95t:T 13.5 s#PHisis:$-&;^o KmrnT^^^. Kmm^^j^ 

^^it>2.5inl t:MXXW^^'r^^iilZj:,V.Tm\z^-tit'^m3- a 0. 28g 

'H-NMR (3 0 OMHz/CDC 1 3) : 

50. 85 (t. 6H), 1. 20 (s. 12H). 1. 3 5 (m. 2 4H), 1. 
15 8 8 (m. H). 7. 3 6 (s. IH). 7. 3 8 (d, IH). 7. 5 1 (s, 1 
H). 7. 72 (d, IH). 7. 75 (s. 2H)o 
MS : (FD+) M+ 6 5 9 




20 

mmm 1 1 i o (D^m) 

T;Vrf>Kl^b;^lL 3P:7^X3(::2, 7-Dibromo-9-f luorenone 
8.72g(p.96«, 28.4imol)a:D^ h V ^ ti UWm 250g. 6. 7inl ^ijn;^:feo 11 

(Dmm^ \oox:\zMmv. i B#rHi*5#fc o. sg (orz^ihi- h u "i^A^ 5 ihjb^ dotal 

25 2.5g. 36.9minol). <biZ 1 mmi^UVTco ZLOBm^ 500m\ (D^K7K\zmir. 
7Kxm^Lrch^:5. ih-^miO 10. 65g ©a^^tg#J&#;^o 
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Br 




Br 



'H-NMR(DMS0-d6, 300MHz) :8.44(d, IH). 8.37(d, IH), 8.32(d, IH). 8.03(dd, 
IH). 7.55(d, IH). 7.44(dd, IH) 
5 MS(APCI-Positive, m/z) : 356. 354. 352 

mmm 1 2 i^t^m ii:^j:m2 o^m) 

mmmmvr^imml iny^X:n\Z^h^miO S.OOg (p.65.6%. 9.3mmol) 
^m^. mm\ <Dm.7i<.TM izmm-^-^r^o ^(Dmmz^iaR (i>.m. 2 1.2nmol) 

-^M^^Vrc^Z. \-mt^i^^}V 3.7ml (p. 99. 5%. 21.2mmol) mw^. 100°C-r 

15 10. 16g0ffife^#f^f#feo 

: i^mx5^;V=100 : 1) \Z-zmm\^. Q. ^^^(Dit'^m 11 0.93g© 

it^m 1 2 ^mco 

20 'fb'g-tfl 1 



'H-NMR(CDCl3 , 300MHz) :8.46(d, 1H)> 8.26(d, IH), 8. 16(d, IH). 8. 02 (d, IH). 

25 7. 87(dd, IH). 7.55(dd, IH). 4. 58(t, 2H). 1.92(in, 2H), 1. 59~1. 33 (m, lOH). 
0. 90(t, 3H) 

MS(APCI-Positive. m/z) : 468. 466. 464 




Br 
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^h^m 1 2 

5 

>H-NMR(CDCl3 , 300MHz) :8. 64(d, IH). 8.09(m, 2H). 7. 82(cld, IH). 7. 51 (d, IH), 
7.41(dd, IH), 4.30(t, 2H). 1.77(in, 2H), 1. 60—1. 29 (m, lOH). 0.89(t,3H) 
MSCAPCI-Positive. m/z) : 468, 466. 464 

10 mMM 1 3 

Tn:/u>^^UT, m.m.vrc^h'pii]^uy^> (thf) mymm) sog^ 
(o){Ni (COD) 2)^1. 0 5eM^. mu^io^mm^^vrz:^^. eo'c 
(Dmm^'^mhr^'^. ^^/-jvi o om i/'^::e->35m7jc2 o omiu^mw. 

'r^t.\z^ri^mvr^o mz. ^(Dmm^. :^^y—jvf=^iz^^€72^^. nmv 
^<Dm^i$i(D^V7s^uymwwc^i^^i^miit. 7. 3x10" t^d. ^^vx 

25 ^1/ >l^^a«¥i%:»'^«« 6. 5X1 0' x$>^rco 

mmm 1 4 
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JbfB{b-&t/3 0. 5 6 gi2, 2 * - 1: t: U 0 . 2 7 g h^Kft^^mz 

Tnyu>^XT^ i^mufcT^h^t hd:7^> (thf) m-A^mw) 4og§ 

lra;lfeo :k\z. ^(DW^mm.\z. tfx (i, 5 ->'i5^npr^37>^x» -y^)V 
5 (0) {Ni(coD)2} §0. AisM^. mmr^io^mmwi^fz.'^. eot: 

m^H^miyfz.'^. 0 Oml y^:t>^myK2 0 Om 1 

15 1 5 g ^^Tco 

^(Dm^i^(D-^vx^u>mww^^i^^i^m\t. s. 2x10* #u 
;^5^i/>m^a«¥±^^^««2. 6 X 1 0 5 T2feofeo 

. ^JiM 1 5 

20 <iS^^'fb-&i^ C ©'&^> 

-blB'fk^^S 0. 5 6 g(h4->*'Pt h;WX>0. 017g<fc2. 2 '-tf 

t:°u>^;vo. 3 7 g^:^SJ^K§§g^-f±^A^fc^^.Sj^::l^[:*3;^^^:^xTsmbfco 
> (THF) (l!J^7mii) 4 0g^iin;l;^o 'A\z. ^(DW^mmiz. b'x (i, 5 

25 -v'i57D:t^^>^X» Xy'^r;!/ (0) {Ni (000)2) =^0. 6 6 giJD;^> ^ 

>^m7K2 0 omiM'^mmfpiz^'t^ji,^. ^i^^^^b^o mz. 
30 :i.>\zmmiyr:io ^(Dmm^mT^i'. ^mm^m^vrcm. z^omm^. mim 
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^(Dmm-vm^i^rco c(Dmm^mm\^. h;i/x>ji§iiiiRbfeo ^(Dmm^. 
mmm i e 

y^XTHF) (m.7mm) 7 sm i ^jn;^feo 'A\z. ^(Du^mmz. ifx ( 1 . 

15 5 -v^i^nrt^'^v^x^) x>y^;v (0) {N 1(000)3} ^1- 0 gjn;!. m 

MJiS^, ilOM^i^SIIbfc^. ^i5^y-;H 0 Om 1 /-r:t>^^^7jc2 0 0 
b;i/X>ji^IiIiRb;^o Z-omW,^. m2. 5%©T>^nT7jcT^fe?tb;feo 

®^^^^®b, h;px>ji§Mbfc:o -r:t>^j^7jcT?fe#bfe 

UtbT. ^^bfc^j^^HIiKbfeo ;i©M§MJE^MbT, S'&#:0. 2 9g 
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C10H21O 



Br 




mmm 1 7 

5 Km^'T^h^i^ E (D^^> 

±15^1::^% 3 0. 2 5 g tTiBfc^-r'ft;'^-^ 1 4 0. 63g<h2, 2 

:7^>(THF) my^mm) 7 Oml ^JP^TCo^tC. J1(D®^^^JC. tfXCl, 
10 5-zy^U:t^^z^X.» -y^}V (0) {Ni (000)3} ^0. 8 3 giP^> 

SjS^ft> ^:©^§^^^^^^Pbfe^t^ ^^s^y— ;n o om i /-r::r>3Si^7jc2 o o 
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mmm i s 

±m^t^m 3 0 . 2 5 g hTmiz^-Tih^o^ is o. e s st2, 2 

y ^> (THF) (JU£7m^) 7 0ml ^M^fco Z-CDU-^mmiZ. tfX ( 1 , 

5 ->'^D:ti7^i?X» -^y^)V (0) {Ni (000)2} ^0. 8 3 gjin^, 

10 KmWi. ^(Dmm^^^Mvrzmi. y-jvi o omi x^:t>^m7i^2 o o 

20 ^l©a^#:®>3^U;^5^I/>m#Wi^^?««. 3. 8 X 1 0^ T^D. Ji^U 

C8H17O pCaHiy 



25 1 9 

itB'fb'&ti 3 0 . 1 2 g tfmiz^-r^t^m le i. i3g<h2. 2'- 
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y^> (THF) m7mm) Qogtaxtco mz. z.(Du^mm\z. tix (i, 

5 ->-^7D^^^>^X» -y^JV (0) {Ni (000)2} SI- 6 5giin^. 

3 5 m 1 /-r :t>3Sm7j< 3 5ml yl'&^MS^^^^jA^. ^ 1 Bt^«# 

L;^o )k\z. ^^\>rct)mm^. ^mt^^t.\z^r^m^vtio ^(D^mo^u 
mnmi^Tz.^. h )v:sL>\zmmvr^o ^(Dmm^mmi^. ^mm^^i^'utz.m:. 
10 ^(Dmm^. r;v$:^-s^j«bfe:^7^A^abfeo mz. z.<Dmm^. miMM 
(Dmmxm^i^r^o ^(Dmm^mm.'L. V)vx.>m^muvr^. ^(Dmm^. m 

15 m^ms-ttrnvT. m-^i^o . eg^m^o 




C10H21O 16 



mmm 2 0 

±m^^m3 0. 5 6 g^TtHfc^t-{b^%l 7 0. 2gch2, 2 '-tf 

tfu >';po . 4 6 g h^Rmmmizi±^/vrm. ^mmi^^^m^xxmmvr^o 
> (THF) (J95£7mj®) 4 0e^m^rco mz. iKDm-^mm^z. ex (1, 5 

-zy^U:t^^z^X,» -y^JV (0) {N 1(000)3} ^0. 8 3 gilfl^. m. 



wo 2004/039859 



PCT/JP2003/012697 



103 

;feo ;i®^^s#fib. h;i/x»i^iHiiRL-7to ^:(Dh;i/x>'^^^, ^2. 5% 

X5^l/>li^a»¥J^^^««7. 7x10 ^T^ofeo 




*JSM 2 1 

<m^^ih^m I ®^^> 

±t2'fb^#f3 0. 6 6 gi:TtB(:i^'rfb'&tJl8 0. 3 1 g <»: 2 , 2 
:7^> (THF) (jlJiTK^^) 5 Og^lMXr^o ^^JC. HO^g-^^^t^, fc'X (1, 

5-j/^n^^^>?x» x^y^;i/ (0) {Ni(coD)2} ^i. Ogin^. S 
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u^j]^j^\zmmvr^o ^.(Dmm^mmv. yfmm^^^vr^'^> ^(Dmm^. r 

5 il©«^#:(D:^UX^l/>m#^¥±^^^»*^ 2 . 7 x 1 0 ^ D . ^i^U 




10 mmm 2 2 

±tB'fb^% 3 0 . 5 6 g t.±Mit-^m 18 0. 31gi:4-yn^ h;PX 
> 0. 0 0 5 g^:2, 2 '-b'tfUi^;^^ 5 5 g ^:§MJ^^##g^CttJX^^^t^> 

^O^g-^^^tC. IfX (1, 5->^^n:^i7^>?X» (0) {N i (C 

00)2} ^1. 0 m-mx.^uxio^T^m.wx^Tz.'^. e ot:T3^r^s^Sbfe„ 

25 1 4 g ^#;feo 
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mmm 2 3 

-hlB'fb^tl 3 0 . 3 g t±mit^m 14 0 . 3 1 g iiWB'fb'&tl 18 0 . 

Mb/fe7^h^bHn:7^> (THF) immm 4 0g^jjn^feo mz. ^(Du 

-^mmz. tfx (1, b--y^u-t^^-J:r:y) -y^)V (0) {N i (000)2} 
§1. OgJJP;!. ^MTl Oi}-rHm#b;^^, 6 O'C'rs^FBlSjSbi^o 7a;:}3. 

10 ;n 0 omi/-r:t->^m7jc2 0 om\U'^mm^\z^^^Th^> mmmmw 

mm^mi^tc^. h )v:r.>\zmmvr^o ^(Dmrn^mmv. ^^mm^m^i^r^m:. 
^(omm^. >^vti^Aii7A^^^^mvr^:^^A^m'r^h\z^r)mmvrco 

X5^lx>m#a«¥±^^^*«2. 6x10 ^Ifafeofeo 
HMM 2 4 

20 <m^i^^t^m L ©'g-^!fe> 

itBfb-B-^je 0. 7 4g^:2, 2 ' - t'lf U 5^;V0 . 3 7 g <h^SiS^#§f:i 

TA":/U>i^bT. m.m.Vrci^h^\^]^uy^> (THF) (il^i7K^^) lOOm 
1 §JP;lfeo 'AiZ. :i(DW^mm\Z. (l, 5 -v'iJ7D:tiJ7i5^i^X» 

25 (0) {N i (000)2) ^0. 67gJP^. 0~5t:Tl 5 WIHJSbfeo 

HCD^^^^, p^iS^y— ;i/l 0 Oml/'f :t>3S^7K2 0 Omlti-o-^ 
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5 x^u>m^Mm^i^^i'm}t4. 4 x i o ^x^^^rco 
mmm 2 5 

itBYb-^tre 0. 7 4 g ^: JifB-fb^tl 1 8 0. 3 1g<h2, 2 '-tflfU 

(THF) (J}ja7Wi^) 7 5m 1 ^i)n;^fCo ^.(DU^mmiZ.. (1, 5 

-->^p:t^iS^>^X» X>y^;i/ (0) {Ni (000)2} ^0. 9 1 gJO;l. ^ 

15 m^^xn-Dtio 

^m^. Z.(Dmm^^^niytc'i^. ^^y-;H O 0ml/-i':t>^^7K2 O O 

h;i/x>ll^li|ilXb;^o I^j2. 5 %OT>^:XT7icTi5fe#bfeo ^: 

25 #:^o 

X^l/>ilp:««¥i^:5:^^S«4. 7x10 ^X^^Tco 
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mmm 2 e 

±SBfb'a-tl8 0. 3 5 g (0. 2 8mmol) t2. 2' -t:t:Uv^;VO. 

0 7 4 g (0. 4 7mmol) ^^mmm^Zit^AjTm^ K^^P^^mm^ 

\^]^uyy> mymm) 2 omi ^jn^^o mz. ^KDM-^mmiz, ex (i, 

5 -zy^U:ti7^z^X.» =ly^)V (0) ^O.' 1 3 g (0. 4 7mmo 1 ) Sn 

f^. ^:®^|g^vtr*|lbfet^. 2 5%T>^nT7jcl Om 1 2 Om 

10 1 x-i^y^myK 5 0ml ^g'&^^^ft' m i B#rBm#bfeo ^^^fc, 

feft. 2^KMffi^i^L';feo ;i®efcjt^h;vx>3 OmLm^b. IN 

15 omi^izmyvximmmi^v. mmvrcn:m^^mi^x2mmmmmv. h 

;i/X>3 OmLt^j|f$i±fe„ ^©ft. yjV^^tl^A (T;i-5^«2 0g) ^ 

JK»«0. 0 2 0 gT2&-pfeo 
20 ^:©a'&#:(D3j?UX^l/>m^^^J^:9^^«t^, 4. 3xlO^TabD^ 2}?U 
X^l/>mM«¥J%^^««9. 1x10^ T^ofeo 

^liM 2 7 

25 ±tB'fb'&ty9 0. 5 6 g<i:2, 2 ' - tf tf U 0 . 2 9 g <J:^SJi£:^l§(C 

ta:/u>^Xt. JJ^^MUfcT^h^t hp:7^> (thf) m7mm) 8 0g^ 

(0) {Ni(coD)2} ^0. Qsiux. Muxi o^mmi^vrcm. m^m^^ 
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Km^. COmmz. ^iJ^y— ;H 5 0ml/'-r?r>35m7jci 5 OmUM-o-^ 

>m^mmvrco mz. ^<Dmw^. /-jv^\z^^€j2^^. nttvx. ± 
mmmz 8-42 

hjvomm^s 5 0 nmx(Dp^ytmxm^^tiz^r)myf^m(DmMm^Mi^r^o 

20 ?ai^^^§OTJ;i^To 
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2 











28 


A 


445 


6. 15 


29 


B 


448 


4.51 


30 


C 


448 


2.27 


31 


D 


428 


8.44 


32 


E 


445 


3.87 


33 


F 


429 


4. 40 


34 


G 


424 


6.04 


35 


H 


445 


3.58 


36 


I 


477 


2.67 


37 


J 


476 


1.60 


38 


K 


476 


1.91 


39 


L 


439 


9.34 


40 


M 


487 


2.78 


41 


N 


434 


5.00 


42 


0 


446 


8. 55 



<Ei.myt(DmM> 
mmm 4 s 

aytronP) ^ffi V^TX tf >3— h J; D 7 0 nmCOff^T^i^Mb. t^y V 

:/l/-h±-tr2 0 ot:-ri o^^^itbfeo mz. m^^ih-^mY^ffii. 8wt % 
t.U^^o\z.mm\^r^h}V:£.ymW.^m^-^'X7.\f.>n—h\z.^Xi2 o o O r pm 
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1 0-^ p ai^-f\zmmvrc(D-^. ^mo^mm^mti^vrc. ^i^tircm^izmm^ 
me. 5 vTi 0 0 c d/m^ (Dmyt^^i^Tco ^r^m:kmytmm\to. 4 

5 c dXA^V^-^Tco 

5 

mmm 4 4 

mi^'ti'^mi^xnrco mm^ti. 8%hjvx.>mm'^m^>x3 s o o r pmTx 

0 0c d/m^ (DB3^£^^b:feoSfeS::^^3fe^^«0. 14c d/ATa5ofec 
«M4 5 

l«^^'ft:'&%D(D'f-^foO(C]«^^{[:-a-%G^ffiVifci^>l:?1^^«JiM4 3 
15 ^^^f^SUTftfeo 1 . 7 % hJVX.>mm^m^^X l O O O r pmTX 

2 0 nmlCtf— ;^^Wr§EL^3fe/0^'#e.n:^o Mi^^f*. I?J7. 1 VT 1 0 0 

cdXm^ (D^yt^^vr^o ^rz.m^mytmm\-±i. icd/ATa5ofe„ 
20 mmm 4 e 

mi'^i^mvxnr^c mm\ti o o o r pmx:^\f>n-h'r^^tizj^y)^z. 
u^r^o n^nrz.m^\zmm^m\!rf^^ii\z^x) 4 5 2nm\z\±—-^^^'t^ 

EL%«^#e>nfeo M^^J*. ^4. 9V-ei00c d/m^ (D^^^^^bfeo 
25 *feS::^^3fe^*f*0. 5 2 c d/AT2fe-D:feo 

^MM 4 7 

m^^^Ul^xnr^o mm-tl. 5wt%b;i/X>^^^^ffll^T8 O O r pmT 
30 Xtf>n-hT^Jli(cj;D:feil7S:ofeo f#e>nfe*^t-«J£^^JPT^ il.^:^:: 
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10 0c d/m^ (Dmyt^^vr^io ^rcm:kmyti0}m\ti . o c d/'AT$.o;tc 

«M4 8 

^^^f^SbT#feo 1% h;i/X>^?^^fflViT3 0 0 0 r pmTT. 

D 4 9 6 nmdtf— ^^^T§EL^»^l#e.n;^o M^^ti^ Itl4. 8 VT 1 
0 0 c d/m^ ®^3fe^^b;/co*?tS;^%5fe^^H2. 9 7c d^ATS-=.7to 

10 

^»J4 9 

20 *fe2^3j^UT-^ 1.5 mm%mf}^vrzh)VjL>mm^. ^v^s.}^m\^m^m 
^ ' ^}i>^mmvrc:ff^xmm±iz^}£yn-hv. wm^^i^hr^o ^n\z 



25 :^^m(Dm^i^^t^m}tm^um'pnmmun^tvxmm-v^^o mm^ 
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1. Tts^ (1) ^Tcit (2) -Ts^-^n^mvmvmiL^-^^. y^^j7.^u>i 



(1) 



smcDmmmM'^^To x' ^Scttxx^ ^n^nm^nz. o, s. c (=o). 

S (=0), so,, C (R») (RO, Si (R^) (R*), N (R=), B (R«), 
10 P (R') l^fcUP (=0) (R^) ^mTo R'. R\ R^ R\ R\ 

R^ R' ^<kzSR' it^n^enmiLiz. 7mm^. /\u^^>m^. yjv^jvm. 
:^j;v^^->;vs^fe«vTys^St-o fefcb. r' tR\ r' lr* «s 

• t A r Mi A r ' ©^^Mff^^P^^^mid^-a-b, X'' <hA r ' «A r ^ 
20 ft^OP^^mJ^^^bTV^^o] 



-Ar^- 



-Ar^ 



(2) 



-X" 



3ffi(Dm^^*^^-ro x^ 43j;tKx* ^ti'enminz. n, b,p, c (r^) 
25 ^7"c«s i (R"')^s-ro in^T. R' ^^zSR'" ^n'em&inz. y^mm 

TU-;v^^'>», rV'-)\y^:tm. rv-jvyjv^jim. tv-jvtji^^ 
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2. 5^ (1) ®X' C (R') (R^), S i (R') (R*), N (R^), B (R"). 
P (RO ^TMF (=0) (R«) Ta5^;i<h^#m<^:t-^tt5t<3Sl fClBi^(Di«43^ 

10 3. ±tB^ (1) T^$n^i^Mb^f4/&m3^ (3) ^^-^n^rnvMi^mi 

Ar^ Ar^ 

I I 

A- 

15 \z7Kmm^. /sa^ym^f. T;w^»^ tu-;i/S. TU-;i/T;wvs^:fe 

C (=0), S (=0), so,, S i (R^) (R*), N (R"). B (R«), P (R 
') ^TcUF (=0) (R«) ^rSfo (R^ R\ R'. R\ R^ ^^ZSR' «±f2 

20 4. ±m^ (3) T^$n§^MLmf4:;?;mH^ (4) T^^n^i^Djgb^^ 



f,14 p15 Rl6 p,17 




25 Ri ^ > R^ ^ , R^ ^ *5J;DCRi 8 ^i^n^^n^fi3if;i7KmM^. /Nny>M^. 
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10 



5. ±tBjC (4) cf', x^^^^mmM^T&§;i<h^#mi-r^M^354t;:iam®,^ 

6. ±|Bt^ (1) ^fcfi (2) T^^tl^i^ML.^^^"^^. MfcTIB^ (5). 
^ (6), ^ (7) ^TcU"^ (8) 



15 



Ar 



5 _ 



(5) 



-Ar ^ -X^ — (Ar « -X^ ) A r ^ - 
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